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IHOJIYYEHUE MAKPOMEXAHUYECKHX BEJTAYHUH C IIOMOLIBIO
KBAHTOBO-MEXAHUWYECKHUX IUO®PEPEHIIUAJIBHBIX YPABHEHUU
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BonroBas dyakmus ¥ ynosnerBopsier ypaBHeHuro IllpemuHrepa mis cBoOomHOW yacThllbl. DopMaibHO
ypaBHeHue llpenunrepa nopoxkaaer BEIMYUHY MEXaHUYECKOI'O ABIKEHUS HYJIEBOTO IOpsIKa Op =mv (B ToM
CMbICTIe, uTO OHa B ypaBHeHuu [lIpeaunrepa comepxutcs). M3 comocrapienust BoJaHOBOM GyHkuuu W u ee rpaau-
€HTa BBITEKAaeT (HOPMAIBLHBIA aHAJIOT YpaBHeHHH penunrepa, KOTOPBINA NOPOXKAAET BEIUYHMHY MEXaHHUECKOTO
JBIKEHUS NIEPBOTO MOpsIKa 1p = mv". U3 comocTaBieHus BOIHOBOW (D)YHKIUH U €€ MPOU3BOJHOI IO BpeMEHH
BbITeKaeT (hopMasbHbII aHaior YpaBHEHHUA [Ipenunrepa, KOTOPBIA MOPOXKIAAECT BEIMUYUHY MEXaHUYECKOTO IBH-
JKEHUSI BTOPOTO MOPSIKa 2p = mv‘/2!. BennuuHBI MEXaHUYECKOTO JABMXCHHUS HYJICBOTO, IIEPBOTO U BTOPOTO IO-
pankoB u3BecTHB. OUEBUIHO, UTO Ipyrue GopManbHbIe aHaJIOTH ypaBHeHUs lllpenuarepa MOTYT MOpOXKAATh Be-
JUYMHBI MEXaHUYECKOTO JBMXKEHUS APYTUX MOPAAKOB. Llenapto paboThI ABISETCS YCTAHOBJICHUE TAKUX BEJTHUUUH U
CBSI3aHHBIX C HUMHU 3aKOHOMEPHOCTEH, KOTOPhIE MOTYT IIPEJCTABIIATh HHTEPEC, YTO 0OYCIIOBINBAET aKTyalIbHOCTh
uccuenoBanus. [Ipy paccMOTpeHnH cucTeMa KOOPIMHAT BBIOMPAETCS TAKHMM 00pa3oM, YTOOBI OJJHA U3 OCeil COB-
najana c HalpaBlieHHEeM JIBMKeHHA. Torna mpocTpaHCTBEHHBIC MPOW3BOAHbBIE OyayT OJHOMEpHBIMU. Bennumnna
MEXaHUYECKOTO JBMKCHUS TPETHETO MOpsIIKa — 3p = mv¥/3!. Dra BenuunHa — WHTETPaJIbHBII BEKTOp YMOBA IS
KUHETUYECKOW SHEPruu. BennunHa MeXaHW4YecKoro IBWKEHUS MUHYC IEPBOTO MOPSAKA 71p =mv'- oOpaTHBIA
uMITyITBC. CMBICI 3TOH BENWYHHBL M €€ aKTyalbHOCTh YCTAaHABIMBAET TEOpPEMa: B BOZOPOIOIIONIO0OHOM aTOME Be-
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JIMYHHa meV KBaHTYCTCA. (DI/IKCI/IPOBaHHLIM (HCI/ISMCHHBIM) KBAaHTOM SBJISICTCA BCIMYHHA meVO , COOTBCTCT-

BYIOI[asl OCHOBHOMY JHEPreTHUECKOMY YpOBHIO. [louTH Bce MoJydeHHBbIE pe3yabTaThl SIBUIMCH CIEACTBHEM HC-
MOJIb30BAaHMS KBAHTOBO-MEXaHUYECKUX MU(depeHIaibHbIX YpaBHEHUH, OTHAKO CaMU MO ce0e pe3ynbTaThl sIB-
JSFOTCSL TPEUMYILECTBEHHO MaKPOMEXaHUYECKUMY. BeTMunHbI MEXaHNYECKOTO JIBUKEHHSI Pa3IMYHbIX MOPSIKOB
HOposKAaroTcs (hopMabHBIMU aHajoramy ypasHeHus Llpexnnrepa. Bo Bcex hopManpHBIX aHAIOTaX ypaBHEHHS
IIIpenunrepa NOpsAAKU YacCTHBIX IPOU3BOJHBIX OTIUYAIOTCS HAa enuHUILly. /i1 BENWYMH IBMXKEHUS C IIOJIOXKU-
TEJNBHOH CTEIEHBIO CKOPOCTHU MOPAJOK BPEMEHHBIX IIPOU3BOAHBIX BBILIE, YEM NIPOCTPAHCTBEHHBIX. [[/1s1 BenuuuH
C OTPULIATENILHOHN CTENEHBIO — BBIIIE MOPSIOK IPOCTPAHCTBEHHBIX IPOU3BOIHBIX.
KiroueBsle cioBa: MHTETpaNbHBIN BEKTOP YMOBA, 00paTHBIN UMITYNbC, IBIKEHHE, BETHYNHA, TOPSIOK.
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Benmmunabl Mexanwdeckoro mBrokeHms (1),
(2), (3) m3BectrBI. OueBnnHO, uTo apyrue GAVYII
MOTYT TIOPOXKIATh BEIMYMHBI MEXaHHYECKOTO
JIBHOKCHHUS JPYTUX TTOPSIKOB.

Llenvio pabomwl ABISETCS YCTAHOBICHUE Ta-
KHX BEJIMYMH U CBSA3aHHBIX C HUMH 3aKOHOMEpPHO-
CTEH, KOTOPhIC MOTYT MPEICTABIATh HHTEPEC, YTO
00YCIIOBIIUBACT AKMYAIbHOCHb UCCIICTOBAHNS.

HNHTerpanbHbIil BeKTOp YMOBa VI KHHeE-
THYecKoi 3Heprum. Jlamee cucrema KOOpAMHAT
BEIOMpaeTcs TakuM 00pa3oM, 9ToObI OJHA U3 OCe
COBIIaJIajla C HampaBlieHWEM JBIDKeHHs. Tornaa
MPOCTPAHCTBEHHBIE MPOU3BOJAHBIE OYAYyT OJHO-
MEpPHBIMHU.
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Koopduuuent 1/3! Bribpan s coxpanenus
npeeMCTBeHHOCTH BhIpaskenui (1), (2), (3).

s ycTaHOBIIEHUS CMbICTAa BETUYHHBL (5)
MOXKHO oOpaTtutbcsa K auddepeHnrnaT-HOMy BeK-
TOpy YMOBa
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TeopeMa JOKa3aHa.
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Hopsinkn Besimyun ABuzKeHus. Onpedene-
Hue. BemndauHa IBWKEHUS MTOpsiAKa N — 3TO
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D" (n+1)!,n<0
BenuunHa nBrokeHUS H000T0 TIOpsAKa MOpo-

sKaaeTcsi cooTBeTcTByromM OAVIII.
HerpynHo 3ameTuTs, 4To

d
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[Topsiaku BENMWYWH JBUKEHUS U COOTBETCT-
Byromue uM OAVYIII cBeneHb! B TaOIUITy.

3axmouenue. [loutn Bce momydeHHbIE pe3yib-
TaThl SIBWIKCH CIEACTBUEM HCIIOJIb30BAHUSI KBAHTO-
BO-MEXaHUYeCKUX T hepeHIMATBHBIX YPABHEHHH,
OJTHAKO CaMH M0 cebe pe3ylbTaThl SBISIOTCS TIpe-
HAMYILIECTBEHHO MAKPOMEXaHUYECKUMMU.

BenuunHpl MeXaHWYECKOrO JABIKEHHUS pas-
JUYHBIX TOPSAKOB TMOPOXKAAIOTC (OpMaIbHBIMU
aHanoramu ypasHenus Illpenunrepa. K takum Be-
JMYMHAM OTHOCATCS KaK HM3BECTHBIE (Macca, UM-
MyJIbC, KUHETHUYECKasl HEPTHsl), TaK U HEU3BECT-
HbIe (MHTETPATBHBIA BEKTOp YMOBa IJIsT KHHETHYC-
CKOI1 oHepruu, 0OpaTHBIN UMITYIIBC H I.).

Bo Bcex @AVII nopsaxku 4acTHBIX MPOU3BOJI-
HBIX OTJIMYAIOTCS Ha eAUHUIly. /{71 BenuuuH ABMKe-
HUS C MOJIOKUTENBHOU CTENEHBIO CKOPOCTH MOPSAOK
BPEMCHHLIX MNPOU3BOAHBIX BBIIIC, YEM IIPOCTPAHCT-
BEHHBIX. J[J151 BEJIMUMH C OTPULIATEILHON CTETIEHBIO —
BBIILIE MOPSAIOK MPOCTPAHCTBEHHBIX MPOU3BOIHBIX.

WNHTerpanbHblil BEKTOp YMOBa XapaKkTepUu3yeT
JBUKEHHE DHEPTUHU Tela.

OOpaTHBIN UMITYIIBC KBAaHTYETCSI B BOJOPOIO-
MoT00HOM aToMe.
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OBTAINING MACROMECHANICAL VALUES USING QUANTUM-MECHANICAL
DIFFERENTIAL EQUATIONS

© I.P. Popov

Kurgan State University,
63/4, ulitsa Sovetskaja, 640020, Kurgan, Russian Federation

The wave function W satisfies the Schrodinger equation for a free particle. Formally, the Schrodinger equa-
tion generates the magnitude of mechanical motion of the zero order °p = mv° (in the sense that it is contained in
the Schrodinger equation. Comparison of the wave function ¥ and its gradient implies a formal analogue of the
Schrodinger equation, which generates the magnitude of mechanical motion of the first order 'p = mv'. From the
comparison of the wave function and its time derivative yields a formal analogue of the Schrodinger equation,
which generates the magnitude of mechanical motion of the second order “p = mv?/2!. The values of mechanical
motion of the zero, first, and second orders are known.Obviously, other formal analogs of the Schrédinger equa-
tion can generate mechanical motion of other orders.The aim of the work is to establish such quantities and related
regularities that may be of interest, which makes the study relevant. hovering. Then the spatial derivatives will be
one-dimensional. The magnitude of the mechanical movement of the third order is °p = mv®/3!. This value is
UmoV's integral vector for kinetic energy. The magnitude of the mechanical movement minus the first order p =
mv* is a reverse impulse. The meaning of this quantity and its relevance is established by the theorem: in a hy-

drogen-like atom, the quantity mev‘l is quantized. A fixed (unchanged) quantum is a quantity m.v, ! correspond-

ing to the basic energy level. Almost all of the results obtained were a consequence of the use of quantum me-
chanical differential equations, however, the results themselves are predominantly macromechanical. The quanti-
ties of mechanical motion of various orders are generated by formal analogs of the Schrédinger equation. In all
formal analogs of the Schrodinger equation, the orders of the partial derivatives differ by one. For quantities of
motion with a positive degree of velocity, the order of the temporal derivatives is higher than that of the spatial
ones. For quantities with a negative degree, the order of spatial derivatives is higher.

Key words: integral vector of Umov, backward impulse, motion, magnitude, order.
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